A successful hot-water treatment for rose plants infected with P. vulnus was storing at 2.2° for 3 wk to induce cold-hardening then holding at 37.8° for 24 h to induce heat-hardening, followed by immersion of the plants' root systems in water at 48.3° for up to 35 min. No thermal injury to the plants was observed over a 6-wk period. Some P. vulnus were recovered from all nontreated plants, but none from plants treated for 30 or 35 min. The level of dormancy was greater in plants lifted in October than in plants lifted in subsequent months, but dormancy was not correlated with heat tolerance: plants lifted in October were most sensitive to hot-water treatment.
Budded rose plants to be used for cut-flower production in the USA are principally grown in California, Oregon and Arizona. Stem cuttings of the rootstock are rooted in the field in December, budded with a flowering cultivar in May, lifted the following December, and shipped bare-rooted to commercial flower growers.
Eradicating endoparasitic nematodes such as Meloidogyne hapla Chitwood and
Pratylenchus vulnus Allen and Jensen in bare-rooted plants would reduce losses due to regulatory restrictions and lessen the need for post-planting nematicide applications. Hot-water treatment was reported effective with a Mexican Briar rootstock (Martin, 1968) . In other reports, hot-water treatment either damaged plants (Anon., 1940; Hart & Maggenti, 1971; Hayashi, 1976; Latta & Yerkes, 1939) or did not eradicate nematodes (Berge & Cuany, 1975) . Tests with bulb crops in England suggest that heat-hardening might be helpful in reducing heat injury. In this, plants are exposed to sublethal dosages of heat, which increase their ability to withstand more heat. A second method of increasing rose plants' heat tolerance is to use dormant plants, which are reputedly more heat tolerant than non-dormant ones (Baker, 1962) . In most woody plants the breaking of dormancy is gradual through the winter, and is effected mainly by satisfaction of a cold requirement (Bonja, 1975; Nooden & Weber, 1978) . Because rose plants are lifted in December or later, their level of dormancy is probably diminished.
At this time, lack of growth is not the result of dormancy (determined endogenously), but due to lack of heat and light (Nooden & Weber, 1978 Powdery mildew was controlled with sulphur dust and water sprays applied as needed, often twice each week. Stem canker caused by Coniothyrium fuckelii Sacc. was not controlled, although plants had been dipped in an emulsion of benomyl and captan after lifting. Mites were controlled with spray applications of bis (pentachloro-2, -cyclopentadien-1-yl), and aphids were controlled with nicotine.
'Festive' scions displayed leaf symptoms typical of those caused by rose ring pattern virus.
The root systems of rose plants were immersed in hot water, without pretreatment, for varying periods at four temperatures: 50.6° for 2, 3, 4, 6, 8, 12, 16, or 32 min; 48.3° for 5, 10, 15, 20, 30, 60, or 90 min; 46.1° for 10, 20, 30, 40, 80, 320, or 640 min; and 43.9° for 25, 50, 100, 200, 400 , or 800 min. Each treatment was replicated five times. Thermal injury was measured, and means of total stem length were fitted with curves from which ED50's were calculated.
Previous results (Fig. lA) had indicated that the plants were possibly more sensitive than usual to heat because they had been stored at 2.2°, which is slightly higher than the normal storage temperature. Rose plants were, therefore, divided into two lots, one stored at 0. 5 ° , the other at 2 . 2 ° . After 1 month they were completely immersed in water at 48.3° for 15, 25, or 35 min, then tested for thermal injury. Each treatment was replicated five times. Pre-treatments to induce heat-hardening (Alexandrov, 1977; Levitt, 1972) were tested for their effect on heat tolerance of rose plants. Pre-treatments were either a 4-min complete immersion at 46.1 24 h before treatment, or a 24-h
